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Slgsmetny intthe N
orirpeElry ealre seeelnle

Spirometry: measurements
ARatomy, patholegy, grewth and ading
'esting procedures
BroNchodiiaterreversipility testing
Normal and avnermalfpatiers
Classifying asthmarseverity.

Flow Volume loops



care requires measurements of serum
ose and hemoglobin Alc

Care for hypertension requires measurements
of a patients blood pressure

Treatment for dyslipidemia requires
measurements of serum lipids

Lung disease care requires measurement of
pulmonary function tests(PFT’s)



iIncidence continues to grow

PFT’s can provide early diagnosis of
disease, and assist in evaluation of
treatment effectiveness

is the 4th leading cause of death and
the only increasing cause in the top 10

ung

PFT’s are greatly underutilized, and can be
helpful in making early interventions




patients ltung function Impaired? Is
difiVay. obstruction present? How: severe is
tZADEES! It respond! ter broncho- dilaters? Is
treatmentihelping the patient? How: greatis
the surgical rsk?.

o Does a patient haverasthmea 0 CORDZAIDEES
d patient have exerciselnducedrastima? IS
a patient’s cough a signieirececllFasthma?



o PEIFSHEnd credibility torprior subjective
efforts that Were ofiten based on symptom
freguency, used offrescuenhnalers, and
Presence of Wheezingrenrphysicalfexam




'S help te diaghese and manage
Uctive and restrictive IUng diSease.

o PEIFSiane useltl fior measuring and
MORILORNG FESPONSESILO! tHErapY e asthima
and' chrenIc obstructive pulmonany diSease
(COPD).



mUuch air an individuall can: blow: out,
OW. fiast.

oF SPIFGMELR ProVIGES tWo nUMErE Values; that
are Nelpfuliin the assessment and
MORItOrING of patientsiwithrcompromised
lUng function:



N

WiTENPG 0 PEIF ST measter

spEorced Vital Capacity: (FVC)

SRERrced Expiratory, Velume measured
OVEIRL second (FEVIS)T

o AlrWay: ObstrucHonNS Characterized by,
a decrease Infthe FEVAYEVEratior



atients must try to exhale for at least 6
SEconds to obtain a useful EVC
measurement:

o Height, age, sex, and race are the prmary
factors influencing a~nermal™ EVE value.
80-120% of predicted isfthe nermalirange



FEV1 measures flow (and velume)

the first second of an FVC maneuver
andisieften considered the most important
Variable. Measuresilarge airway: function

o FEV1 declines in direct and linear proportion
With worsening offalrways OBStFUCEHON.

e FEV1 increases as obstructon IS suceessfully
treated.



1 IS used to determine the degree of
uction, (mild, moderate or Severe).

o FEVASheuld be used for serial comparisons
When fellowingl patients with asthma: or
COPD:

o Patients should betela thelr FEVI percent of
predicted.



AELECHNG alrWays ORStrUCHON INNItS early: stages.

A'ratioreifiess than 70%: infadultsiand 80%: in
childrenindicatestalmvay: enpStiUCHon:

Once a pattern of airwaysS eBSUCHENNS
established, the ratio cantbelignened aurngfoellow-
Up examinations.



es flow generated during the
le portion off expiratory effort

troversialivalue
srncicates small airway fiUncLon
o |least effiort dependent resuit

o Also knownas MaximaltMIdrEXPIratony,
Elow (MMEF)

o May be more valuableYRreniliarenrtnan
the FEV1/FVC ratio




s lntatheracic aifvay Incltldes:

— [lower trachea (Within the chest), the carina,
pranching airwaystecatedinrtheltings

o | Large and small (IessithanrZmm)raifvays

— Chronic inflammation fremismeking and
eosinophilic inflammation"Withrasthmarnvolve
both large and small airways



EonRtraction
—AUdIBIEWNEEZING dURNG exha

o Chronic asthma and CArenIc

sWASHNTa Induced acute bronchospasm
Alrway. narrowing by: smoeoeth muscle

ation

AFORCRAILS

— alfway edemal and eEXCESSHImMUCUSISECHELON

— alfway narrowing andVentiiationidisripLien

— uneven airway emptyingiwithreduced airflow

during forced exhalation




OPS OVer decades In' 1 off 5Fsmokers
—DESHRUCLION O IUNG Parenchyma With oSS of
elasticity and diminished airvays sUpport
o Upper airway: narewing
— Vocal cord paralysis OraysitnEton
— Compression due to tumers



rallels exponentiall iIncrease in height of
lldrenrand teenagers

S during 20'siand’ 30°s

—Slowrdecline in FVe and FEVI extending
thretigheutadultheod

— Smoking, CE, infections, malnutrtion and
occupational exposures may:slowW: grewith

— Regular aerobic exercisermay ennancelting
growth




Ways begin to close prematurely
— EV/(€ decreases by about: 0.20 liter per decade

— Many diseases) cani cause EVE torfiallimore
guickly

— Smokers with COPD"may; loseEVE at the rate
of 0.50 liter per decade



Normal Growth and Subsequent Decline in Lung Function in a Male of Average Height




Clinical Uses for Diagnostic Spirometry

Spirometry is the most useful test for detecting and managing asthma and COPD.
Spirometry is also indicated for use in several other clinical situations commonly
encountered by medical practitioners:

Diagnosing asthma

Categorizing asthma severity

Identitying adult smokers who are developing COPD
Staging the severity of COPD

Chronic dyspnea workup

Diagnosing restrictive lung disease

Detecting bronchial hyper-responsiveness

Measuring the effectiveness of bronchodilator or corticosteroid therapy

Evaluating the pulmonary effects of workplace exposure to irritants
Determining the risk of postoperative pulmonary complications

Measuring the degree of impairment from respiratory disease




g techniques

lain  the procedure

Emonstrate the technique

— (C0ach the patient for maximum effiort

— Encourage continued biowing er 6:seconds

— Correct the patients technigue, liFneeded

— Obtain 3 good efforts, 2 of which match closely



N

Blov, Blowl, Blaw, Blaow, Bley-——

BESElieeze, squeeze, squeeze,
sRKEED pUsShing, KEEP: pUShING

KEEP doIng, KEEP JOING, KEEPIFOING
— Coach' patient withrbedyAlanguade

— and assertive verbalprompLs



s Shonracting bronchodilator (Albuterol)
— 2=-5ipuiiis eir AlbUterol Using, Spacer device

— Wait 15-30" minutesiafiterinhalation to o poest-
bronchodilator testing

— 12% improvement in"EEVASeREV@ and s 200miis
required to document reversibility,

— Patients may still benefit fromibrenchodiator
therapy, even if response Is lessithaniliz%



pretations can result it baseline or post-
forts are off poor quality

o EValliation off Spirometer tracing, and
correlation withrpatients histery. is reguired
to interpret test results.

o Spirometry “Normals® can Vary by, Uprte
20%. A patient’s normalirangeis anywhere
from 80-120% of their predictedValues



me-time (V-1) Curve
llows easy: measurement off EEV
NES a plateau, ending in the FV.E

o Elow-Volume (F-V)I Curve
— Easy to “read“aifvays eDSthUCHoN
— Easily recognized poorexplraton efont

e Both allow easy to readiEViE




een at the top of F-V curve

easured in Liters/Second on spiremeters

—Vieasured inrLiters/Minute on hand-held
NOME MOBNILGRHNGIASHFUMERS

o May be reducediin epstiucHve ana
restrictive lung diseases

o | ess specific, less sensitivVeranaiess
accurate compared to FV@&andarEEV 1




N

ezl Peactern

SRSall’shaped F-V curve

=QUICKIY reaches “peak™ then flow drops ofifi
dia| Steady Iic

D0 dEdrEe: curVe (OfF CIose torit) FSeln
\VAur clrve

— 80% off EV.C exhaled st Second



Normal Pattern: N
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2althy people inhale maximally: and
ale guickly, withoeut ebstruction

soNoemmaliEVE and FEVI (80-120%) of
nermal predicted Vallue for thelrneight,
SEX, dde, face and Weignt

o FEV1/FVC ratio appreximately26056 05
greater for kids, 70Y6/0rgreaterion

adults




—EIOW DECOMES Very: Iow, as It approaches the
EV(EC, may leok like a rat's tall in  patients With
Severe airways epstruction (Usually: COPID)

o \/-T curve patternisimore subtle, takes more
time to exhale and curve may:contintie to
rise, never reaching a flat'plateat



Obstructive Pattern: Obs
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EVC Is the hallmark of restriction

E-Vcurve, may. resemble tiprof a
MISSIE o1 the liransamerica building

— QUICKIV reaches) peak: then StEEPEr deClne
than nermal’as air Is' exnaled quickly;

o \/-T curve may: Ioeksnoermals,  NeWeVer
the flat plateau is [OWerthan nermal’and
may be reached in 1 o2 SECONES




Restrictive Pattern: RINO (Reduced Inflation, No Obstruction)

10

o

Lim

'

=
L=
B
E
3
>

[¥N]

PEF
B
|
|
s |
40 |
|
|
RUC
1 2 3 4 5 5 & 7 & 9

Velume (L) Time [sec)

10




NOrFESpIiatory ProbIEMS rEported, DUt IHE
Wants tor know i hisHtingssane: still
working OK

PE results are WNL, Withrnephysical
abnormalities
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% of

Predicted
FVC 42 L 127

FEV1
FEV1/FVC (%)

Pattern: N

HIghrguality spiremetny test
Sharp: peak of F=\curve
Normall FVC, FEV1 and FEVA/EVEratio

N, post-brenchodilater testing performed



=@ccasional SOB while climbing stairs

nore recently has had cough, ehest tightness
and 'SOB walking on'level ground

— " Packj/day smoker age 16-40, guit When ner
Prother was' diagnesed Withremphysema

— Another brother had asthmarin childhcod, But
outgrew it in high scheol

— Denies allergies or workplace exposUres
— Lung sounds are clear




Flow {Lfsac)

—— Pre-BD
— Paost-BD

Wolume (L)

3 4 6 7 1 2 3 4 5 & 7 8 9 10
Volume (L) Time (zec)
Pre- % of Post- 0 of
BD* Predicted BD  Predicted
FVC 29L 57 47L 92
FEV1 1.2 L 28 23L 53
FEV1/EVC 419% 49%

Pattern: Obs, BD+




2re aliways ebstruction shown: by
OOPINg/scooping pattern off F-V. curve

FOWFREEVL/EVE ratio; off 41% VEHTIES this
o (CORsIstent with COPDIor asthma

o FEV1 almost doublesipest B-D;
confirming diagnosis eliasthma

e She is likely to do well\WithRusereiFan
asthma controller medication




N

1 help to determine severity: of
asuina and the degree of disease control

above 80% Indicates mild asthma, or
feasonable control for those on an asthima
controllermedication

o FEVI between 60-80% stigdests moederate
DErsistent or pooriycontrelled asthma

e FEV1 below 60% suggestsisevere persistent
or uncontrolled asthma



32 Y0 schoc

SRURIP? months ago with chest tightness and
WhEezing, responded promptly to’ inhaled
alputenoel, QLD for 1" week

o SINCEthenshe repoerts awakening with
coughrand mild'SOB aboul GNEe PERFWEEK

e PE results are normal IURgsiane clear

o HX sounds like intermitt€ntastiamaj, but you
decide to proceed with spiremEetR; just to be
sure



Flow [Lfsec)

Volume [L)

5 &
Time (sec)

WYalume (L)

7

]

9

10

Pre- % of Post- % of

BD Predicted BD Predicted
4.0L 93 44L 102
25L 71 3.0L 86
08%

FVC
FEV1
FEV1/FVC 63%

Pattern: Obs, BD+




=EVANS 71% pre-BD; increasing to) 86%

vost=BD) a ftll'20% and 500mi

o Pre-Brtestindicatess moderate, persistent

asthma

o 2 month F/U she repor

IS exercising witnout

coughing or chest tightRess; neescle
iInhaler use and PFI’s areenmal



Detecting ‘

o Once the diagnosis off COPDIIS made, the course
Off COPD (Or reSponse tertherapy) s best
followed by meastrngicnandesin the FEVA

o Continued smoking canfiead terabnermally rapid
decline in FEV1 (more thanfO:iSly/decade)

e Smoking cessation usually haltsirapid decline



tient does not exercise and denies ever
Short of breath

o SHEEPOL
herecotigh

e She takes

IS pPerfiect health™ ether than
andi sputtim: production

estrogenrreplacement meads

o PE is hormal, but YOUFGLEE EXCESSIVE
facial wrinkling, moderaterebesity and

yellow sta

INing of her rigRtiIRAeEx finger




Wolume (L)

Volume [L)

Time [sec)

FVC
FEV1
FEV1/FVC

Pre- % of Post- 05 of

BD Predicted BD Predicted
27L 63 33L 77
3L 38 1.6 L 47
48% 48%

Pattern: Obs, BD-




Ipratrepium, her FEVI increases moderately.
PUL REN ratio rEmains the Same

e She admits smoking/sincerade 17: and Wants
to quit

e You diagnose COPD, preschiber@hantix and
refer her to a smoking cessatien program



— NO graphic displayierprnteut
— No regular calibratior



Flow-volume loops

= Is a plot of inspiratory
and expiratory flow in
the vertical axis against
volume in the horizental
axis, during the
performance of
maximally forced
inspiratory and
expiratory maneuvers.

PFT I

25




SRNISINEP: Simple office spirometry for primary
practitioners, www.nhlep.org/resources

hterpretation off PEIF'S, a practical guide,
Hyatt, Scanlon and Nakamura, ISBN 0-316-
26261~

o American TThoraciciSeciety, 1994,
Standardization of Spirometry, 1994 update

e Pulmonary function testingyAllangawi,
WWW.hmc.org.ga/akme
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